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Definition of Feed Additive

Substances, micro-organisms or preparations,

other than feed material and premixtures,
which are intentionally added to feed or
water in order to perform, in particular, one
or more of the functions mentioned in Article
5(3)




Feed & Feed additives

Conditions for Authorisation

Efficacy

v'Favourably affect the characteristics of feed or
animal products

v’ Favourably affect the colour of ornamental fish
and birds

v’ Satisfy the nutritional needs of animals

v’ Favourably affect animal production, performance
or welfare

v’ Have a coccidiostat or histomonostatic effect




Feed & Feed additives

Categories of Feed Additives

*Technological additives: any substance added to feed
for a technological purpose

*Sensory additives: any substance, the addition of
which to feed improves or changes the organoleptic
properties of the feed, or the visual characteristics of the
food derived from animals

Nutritional additives

«Zootechnical additives: additives used to affect
favourably the performance of animals in good health or
the environment

fCoccidiostats and histomonostats
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The category ‘zootechnical additives’ is divided
Into 4 functional groups:

(a) digestibility enhancers: substances
which, when fed to animals, Increase the
digestibility of the diet, through action on target
feed materials;

(b) ogut flora stabilisers: micro-

organisms or other chemically defined substances,
which, when fed to animals, have a positive effect
on the gut flora;

(c) substances which favourably affect
the environment;

(d) other zootechnical additives.
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A zootechnical additive is any additive used to
favourably affect the performance of animals in

good health, or to favourably affect the
environment

© Original Artist s
Feproduction rights obtainableifrom
wanewy CartoonStock com

Cow Stablizerg
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New European model of Animal
feeding

AP should be sustainable in the EU and
based on:

1) Animal Protection & Animal welfare.
2) Consumer Protection.
3) Environment protection.
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How to overcome this problem at
farm level

1.- Improve management of animals.

2.- Feeding programs and feed
composition.

3.- Supplementation of diets with
alternative additives to AGP.
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Additives AGP forbidden since 2006

The Economist A

counter, with neither diagnosis nor prope
recommendations for use, multiplying stil
further the number of human reactiol
vessels from which resistance can emerge

Nor is the problem confined to peoplt
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Alternatives feed additive products:

= Organic acids.
Enzymes preparations.
Micro-organisms (Probiotics).
Oligosaccharides (Prebiotics).
Immunity enhancers.
Highly available minerals.
Herbs and essential olls.
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Animal nutrition and Gut microflora
Interactions (Animal protection).

Reduced

Growth antigenic load .
promoting Nutrlgnt —» Performance
agents \ sparing response
Gut

microflora > Increased nutrient
bioavailability (?)

Improved / \ Reduced

sanitation/ Improved health =—————————> mortality/
husbandry status morbidity

Andrew Chess
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Feed additives with capacity for
balancing intestinal microflora

Category Gut flora stabilizers

= Prebiotics (Oligosaccharides)

= Microorganism (Probiotics)
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Definitions of :

Probiotic is live microbial feed supplemented which

beneficially affect the host animal by improving its
intestinal balance (Fuller 1989)

Prebiotic is any food component that escapes digestion in

the small intestine enters the lower gut, where it may serve
a growth substrate for intestinal bacteria (Gibson and
Roberfroid, 1995).
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Microorganism (Probiotics)

European Union Register of Feed Additives
pursuant to Regulation (EC) No 1831/2003

Appendixes 3b & 4.
Annex : List of additives

(Status: Released 9 March 2011.)

Edition ‘ 113

Directorate D - Animal Health and Welfare
Unit D2 — Feed

32 Authorisations in EU as Gut flora stabilizer and 4 as
others zootechnical

Bacillus cereus var. Toyoi Saccharomyces cerevisiae
Enterococus faecium Lactobacillus rhamnosus
Pediococcus acidilactici Lactobacillus fraciminis
Bacillus amyloliquefaciens

Bacillus subtillis
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Prebiotic

Oligosaccharides = Hexose monosaccharides with a
polymerisation degree between 2 and 20

FOS = fructo-oligosaccharide
Encourage growth of lactobacillus, bifidobacterium,
suppress growth of salmonella

MOS = mannan-oligosaccharide
Poorly fermentable sugar. Absorb enteric pathogens.
Immunomodulation

GOS = galacto-oligosaccharide

XOS = xylo-oligosaccharide
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In relation to the nutritional, metabolic and immunological point of
view, according to Vanbelle et al,. (1990) an ideal probiotic
microorganism desirably must fulfil the following requirements:

 Be resistant against digestive enzymes, lysozyme, the low
pH in the stomach for a few hours, also to bile salts;

Produce a sufficient decrease in the pH of the gut to avoid
the development of pathogens and reduce the production
of toxins;

Produce antibiotics and be resistant to in feed
antimicrobials (coccidiostats);

Attach to the brush border cells or colonization of mucous
and glycocalix, although this characteristic is not strictly
necessary;

Be present in a viable state resistant to product/feed
processing and storage; and confer immune stimulation to
the host.
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The main ideal characteristics of prebiotic,
according Simmering and Blaut 2001 are:

Be neither hydrolyzed nor absorbed by mammalian
enzymes or tissues.

Selectively enrich for one or limited number of beneficial
bacteria.

Beneficially alter the intestinal microbiota and their
activities.

Beneficially alter luminal or systemic aspects of the host
defense system




How to
determine the
efficacy of new
substances

Technological challenge

“Molecular biology and implications
on the efficacy assessment of
alternatives products to AGP”
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Year 1973 1983 1993 2002
Body weight, kg 1.77 193 2.05 2.42
Days 60 49 42

24 d age 2001- Strain 1957-Strain
Body weight, g 693 2 201b
Thymus, %* 0.24 0.30

Bursa of Fabricius, % 0.29 b 0.46 @

Spleen, % 0.12 b 0.18 @
Cecal tonsils, % 0.03° 0.042

Havenstein et al. 2003 [
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SCIENTIFIC OPINION

Functional groups of additives as described in Annex 1 of Regulation
(EC) No 1831/2003'

Self-task of the Panel on Additives and Products or Substances used
in Animal Feed

(EFSA-Q-2007-173)

Adopted on 11 December 2008
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Examples of Self-tasks in FEEDAP

The assessment of herbs , essential oils and other plant
products as “ additive” for use in animal nutrition.

Functional groups for Zootechnical additives

Compatibility of microbial additive with a substance
showing antimicrobial activity.
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Functional groups for Zootechnical
additives (1

Potential New categories :

Welfare additives: any additive used to favourably affect the
welfare of animals.

with the following functional groups
Metabolic requlators: substances which act within the animal

to correct undesired consequences of nutritional origin.

Immuno-modulators: agents or substances which positively
Influence the immune function of the animal.

Detoxifiers: agents or substances which degrade or otherwise
reduce the toxicity of contaminants ingested with
feedstuffs

Other welfare additives
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Functional groups for Zootechnical
additives (2)

Potential new categories:
2. Additive which improve product quality
with the following functional groups

Pathogen reducers — additives intended to reduce the
numbers of zoonotic pathogens in animal food products.

Nutrition enhancers — additives intended to improve nutritional
characteristics of the animal products.

Sensory additives — additives intended to improve the sensory
characteristics and product acceptance of animal products.

Other product quality additives
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Relative effects of probiotics on performace
parameters (% of control) in broilers and turkeys

Daily
weight
gain

ol

Feed
Conversi
ratio
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AGPs: what benefits were they
delivering in numbers?

N° trials
Duration (days)
LW control

LW dif.

FCR control
FCR dif.

Improvement
frequency (%)

Enzymes

Microbials

Mannoprotein

34

41

30

36

42

1075

1043

1331

2149

40 (129)

54 (147)

25 (192)

39 (108)

2.16

1.99

1.87

1.88

-0.073 (164)

-0.105 (185)

-0.030 (195)

-0.042 (112)

74

75

70

AGPs + enzymes + microorganisms : 4.1% FCR / 4.0% in WG,
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Some examples of efficacy .

Probiotics
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Effects of Bacillus Subtilis on live performance and
carcass microbiological characteristics

| control | Calsporin_ Probabiky v

BW 21d 665 b 690 a 8.60
BW42d 1967 b 2062 a 7.93
FCR 42 d 1.780 1.759 3.54
Mort % 1.58 2.08 3.02
Salmonella 48/48 24/48 7.82

Mean of 12 pens of 50 males and 12 pens of 50 females for control and 24 pens of 50
males and 24 pens of 50 females for Calsporin treatment.

Fritts et al 2000 Journal Applied Poultry Research
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Effect of Toyocerin in broilers challenged with
Salmonella Enteritidis.

_——Performance _—Salmonella+ ———

| FCR (ke/ke)
B BW 42d (ke)
U

IT

Treated =10° B. Toyoi/g

Treated =10° B. Toyoifg

1 Inoculated birds were given by gavage of 1 mL of PBS suspension containing 2x106
CFU Salmonella enterica var. enteritidis per mL (phage type 4, nalidixic acid resistant
strain, field isolate, CReSA S3146) at day 3, 7 or 14.

Vila et al 2009 , Poultry Science
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Effect of Toyocerin in Single Comb White leghorn
chickens challenged with Salmonella Enteritidis.

Salmonella+

Treated = 0.2x or 1x10° B. Toyoifg

1 Inoculated birds were given by gavage of 1 mL of PBS suspension containing 1x108 CFU
Salmonella enterica var. enteritidis per mL (phage type 4, nalidixic acid resistant strain, field isolate,
CReSA GN825). at 7 days of age.

Vila et al 2009 , Poultry Science
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Effects of Toyocerin in laying hens challenged with
Salmonella Enteritidis

~_Salmonella+

x’: 5 months pi

&
)

,,f'( 4 manths pi

IT
Treated= 0.2x 0.5x or 1x10% B. Toyoi/g

1 Inoculated birds were given by gavage of 1 mL of PBS suspension containing 1x109
CFU Salmonella enterica var. enteritidis per bird (phage type 4, nalidixic acid resistant
strains, field isolates, mixture of CReSA GN825 and CReSA GN1063) at 27 days on tria.l
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Some examples of efficacy .

Prebiotics
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Effect of dietary prebiotic supplementation on the
performance and immune response of broilers.

Control | Avilamy
cin

BW 4w 1348c 1382a 1384a 1343c 1361b 1379a 3.66
FI 4w 2192 2229 2230 2191 2212 2225 20.5

FCR 1.62 1.61 1.61 1.62 1.62 1.61 0.012
4w

HL 092a 0.83ab 087ab 092a 0.82ab 0.8l1b 0.031
[o[€ 6.63 6.73 6.83 6.92 6.74 6.95 0.339

IgA 5.86 5.98 5.86 5.75 5.91 5.99 0.451

Kim et al 2011 , Poultry
Science
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Effects of FOS on performance, viable counts
and morphology of intestinal mucosa (0-42 d)

FOS (g/kg)
BWG (g)
FIG
Proteasa (U)
Lipase (U)
Bifidobacteriun
Lactobacillus
E. Coli

Villus heigh (um)

0
47.2 b
2.22 a

66 b

8.4 c

2
50.2 ab

210 b

76 ab
12.8 ab

4
52.5 a
2.02b
84 a
14.8 a
8.1a
8.5a
6.2 a

625 a

8
49.4 ab
212 ab

77 ab
10.7 be

7.6 ab

8.2 ab

6.7 ab

570 ab
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Effects of dietary YCW and avilamycin wheat diets
in broilers

BW Mort % E.coli Lactobacillus
Control : 6.41
Avilamycin
YCW- Bak
YCW -Bre

SEM

Probability

Morales et al 2010
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Effects of dietary YCW and avilamycin Maize diets
in broilers

| 39d | 24d

BW DFI FCR Mort % E.coli Lactobacillus
Control : : 6.44
Avilamycin
YCW- Bak
YCW -Bre

SEM
Probability

Morales et al 2010
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Use of yeast cell walls, B-1, 3/1, B-glucans and
mannoproteins in broiler

BW DWG DFI FCR Mort %
Control 52.3 87.7 1.675 1.4
Avilamycin 55.1 90.1 1.633 3.7

YCW 54.0 89.4 1.654 5.8
MP 53.3 87.7 1.645 4.3
BG 53.9 89.0 1.650 1.4

MP+BG 53.9 89.1 1.652 6.5

SEM 0.88 1.82 0.01 1.38

Probability 0.43 0.83 0.70 0.38

Morales et al 2009
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Use of yeast cell walls, B-1, 3/1, B-glucans and
mannoproteins in broiler ( experiment 2)

BW FCR Mort %  Villus
height(
nm)

Control 2.404 . : : 957b

YCW 2.431 : : : 1159a

MP 2.419 : : : 1156a
BG 2.430 : : : 1090a
SEM 40.5 : : : : 39.1

Probability 0.90 . . . . 0.01

Morales et al 2009
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IRTA-Patent on Prebiotics , Effects on
Salmonella clearance. Carob gum

Ceratonia Silicua

PCT/EP2009/054172

Salmosan®
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Carob gum composition

B Protelna
O celul.losa
M cendres

B Galactamanans '
M Pentaglicans . ‘ . . .

II Zona Aguirare

_ mannose-galactose
% on dry matter basis 4/1




Substancias (substratos) con capacidad de prebiosis
intestinal “Prebioticos”

Funcionalidad del goma de garrofin

Reducir la adherencia de la Salmonella en el epitelio
del tubo digestivo ( Oyofo et al. 1989),

interfiriendo en la adherencia de la fimbria tipo 1
en células intestinales (Duguid et al 1966)

La presencia de manosa puede influir sobre la
inmunidad innata con una mayor capacidad de
pro-alarma ?

WPSA-Italy , Forli 7 04 2011
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Exclusidon competitiva

RACTFRIUM
LY

LECTIN

SURFAGCE
CARBOHYDRATES

Los microorganismaos
potencialmente patogenos (p.e.
Salmonella, Escherichia coli o
Vibrio cholerae) emplean
frecuentemente un grupo de
proteinas y glicoproteinas de
superficie denominadas
“lectinas” con afinidad por la
manosa (fimbrias tipo-1) a fin de
unirse a ciertos carbohidratos de
superficie localizados en las
células del epitelio intestinal y

SEii s .| colonizar asi el entorno en que se

encuentran tras fijarse a ‘&l
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Salmonella aggregation by yeast and carob gum .
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Effects of Carob bean gum on chickens challenged
with Salmonella Enteritidis

7 scwL21d
/" scwL1sd

© SCWL21d
© SCWL14d
S /" Broiler 19d
U —
Treated = carob beangum 2.5-10%

Inoculated birds were given by gavage 1 mL of PBS suspension containing 106 CFU
Salmonella enterica var. Enteritidis (phage type 4, nalidixic acid resistant strain, field
isolate, CReSA S3146) atd 1

Vila et al 2011 (accepted Food Research International)
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Effect of AGP vs galactomannans on broiler
performance and gut morphology
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Cecal Tonsil of Chickens of
21 days
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Controlling Salmonella action in poultry using
bacterial blocking natural substances in feed

1.400 T“""'__
1375 + ab
1330 T“”N_

1325 -

| e B Uninaoculated
1.300 1' B

1.275 Ji‘—

W Inoculated

aver?®

OBJECTIVE

To evaluate the effect of dietary carob bean
(Salmosan®) and yeast cell wall (Safmannan®) on
broiler chicken performance and Salmonella
incidence when natural mechanisms of infection
were simulated
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Controlling Salmonella action in poultry using
bacterial blocking natural substances in feed

T % p_nmtwe birds

Uninoculated

Inaculated

To evaluate the effect of dietary carob bean
(Salmosan®) and yeast cell wall (Safmannan®) on
broiler chicken performance and Salmonella
incidence when natural mechanisms of infection
were simulated
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Many Thanks for your
attention

Pilot feed manufacturing at IRTA




